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[Patent Attorney] 
(57) [Abstract] 

[Problem] Being something of two-way display which does with 
indication whichutilizes outside light and indication which 
utilizes light fronthe light source, it makes indication of both 
bright as liquid crystal display equipmentwhich provides touch 
input panel for front surface, furthermore as making thin 
ismeasured, it offers those which can decrease also production 
cost. 

[Means of Solution] Provides reflector 19 of high reflectivity fo 
r back side to front surface side of theliquid crystal display 
element 10 which, incident light from front surface and 
incident light from edge surface radiation doingin respective 
back surface, as incidence it does in liquid crystal display 
element 10, in theaforementioned back surface emitted light 
from liquid crystal display eleirent 10 which incidence is doneit 
arranged touch input panel 20 which possesses light guiding 
property which radiation isdone in front surface, opposed to 
aforementioned edge surface of this touch input panel 20and 
arranged light source 28. 
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[000 1] 



[daim(s)] 

[Claim 1] Provides reflecting means of high reflectivity for bac 
k side to front surface side of theliqirid crystal display element 
which, incident light from front surface and incident light from 
end face radiation doingin respective back surface, as incidence 
it does in aforementionedliquid crystal display element, liquid 
crystal display equipment which designates that in 
aforementioned back surface theenitted light from 
aforementioned liquid crystal display element which incidence is 
done itarranges touch input panel which possesses light guiding 
property which radiation is donein front surface, opposes to 
aforementioned end face of this touch input panel andarranges 
light source as feature. 

[Qaim2] Lightguide plate which incident light from front surfa 
ce and incident light from edge surfaceradiation does 
aforementioned touch input panel, in respective back surface 
andthe incident light from aforementioned back surface in front 
surface radiation itdoes, transparent front surface sheet which 
opposes to front surface of this lightgiride plate, transparent 
electrode which opposes mutually in front surface of 
aforementionedligftguide plate and back surface of 
aforementioned front surface sheet is providedrespectively, 
liquid crystal display equipment which designates that it has 
consisted of asfeature, states in Claim 1 . 

[Claim 3] Liquid crystal display equipment which is stated in Q 
aim 2 which designates that front surface seatof 
aforementioned touch input panel has had light-scattering 
property as feature. 

[Claim 4] Liquid crystal display equipment where lightguide plat 
e of aforementioned touch input panel, it possessesthe light 
scattering sheet, incident light from front surface and incident 
ligjit from edge surfaceradiation it does in respective back 
surface with dispersivity , incident lightfrom aforementioned 
back surface designates that it has consisted of thescattering 
sheet which radiation is done as feature in front surface, states 
intheClaim2. 

[Claim 5] Liquid crystal display equipment which with back surf 
ace and aforementioned reflecting means of theaforementioned 
touch input panel, designates that optical component which 
radiation isdone is provided as feature transmitted ligjit as ligjit 
of luminance distribution where thelurrinance of emitted light 
to vertical direction is high in front surface of 
theaforementioned liquid crystal display element, states in any 
one of Claim 1 to Qaim4. 

[Description of the Invention] 
[0001] 
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[Technological Field of Invention] This invention being somet 
hing which does both of indicationwhich utilizes outside light 
and indication which utilizes lightfrom light source, is 
something regarding liquid crystal display equipment which 
provides thetouch input panel for front surface. 

[0002] 

[Prior Art] As liquid crystal display equipment, both of indicatio 
n which utilizes natural light andthe interior illuminating light 
or other outside light and indication which utilizes light from 
light sourcewhich display equipment has is done, there are those 
of so-called two-way display. 

[0003] As liquid crystal display equipment of this two-way displ 
ay, until recently, semi transparent reflector is provided inthe 
back side of liquid crystal display element, there are some which 
arrange backlight in thebackside of this semi transparent 
reflector, generally, incident light from edgp surface they have 
thelightgiride plate which radiation is done for front surface as 
aforementionedbackligfrt, oppose to edge surface of this 
ligfitguide plate and those which arrange thefluorescent lamp or 
other light source are utilized 

[0004] As for this liquid crystal display equipment, When outsid 
e ligfit of satisfactory brightness is acquired, reflective display 
which utilizes theoutside light to do, When outside light of 
satisfactory brightness is not acquired, lighting doing 
thebacklight, it is something which does transmitting display, 
with reflective display whichutilizes outside light, light which 
with seni transparent reflector among outside ligfitwhich 
incidence are done is reflected transmitting liquid crystal display 
element againfrom front surface of liquid crystal display 
element, radiation it does in front surface. In addition, with 
transmitting display which utilizes light of backlight, thelight 
which transmitted semi transparent reflector among lights from 
backlight becomesthe incident light to liquid crystal display 
element, that light transmits liquid crystal display element and 
radiationdoes in front surface. 

[0005] In addition, there are also some which touch input surfac 
e do screen, to theliqiid crystal display equipment of above- 
mentioned two-way display, with liquid crystal display 
equipment of this kind, inthe front surface side of 
aforementioned liquid crystal display element, arrange 
transparent touch input panel. 

[0006] Aforementioned touch input panel is something which a 
rranges touch input part of therrultiple which becomes on state 
depending upon touch manipulation into matrix state,it has 
consisted of transparent electrode which opposes mutually in 
transparent front surface sheet andthe front surface of 
aforementioned substrate and back surface of 
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theaforementioned front surface sheet which oppose to front 
surface of transparent substrate and thissubstrate is respectively 
provided 

[0007] Furthermore, in this touch input panel , those of contac 
t type which arranges thetouch input part to which electrode 
contacts with touch manipulation into matrix state, There 
are those of capacitative type which arranges touch input part 
where thecapacity between electrode changes with touch 
manipulation into matrix state. 

[0008] 

[Problems to be Solved by the Invention] But, above-mentioned 
conventional two-way display liquid crystal display equipment 
at time of indicating whichutilizes outside light and at time of 
indicating which in additionutilizes light from backlight, when 
use efficiency of light to be bad,therefore, utilizing outside light 
also when utilizing light fromthebacklight, has problem that 
indication is dark. 

[0009] As for this, semi transparent reflector, it is something w 
hich with reflection/transmission ratio which responds to 
thecharacteristic it reflects and transmits incident light, Utilizes 
outside light with reflective display which, Transmitting with 
front side polarizing sheet and liquid crystal display element and 
backside polarizing sheet in order, In serri transparent reflector 
among lights which incidence are done, light of thequantity 
which responds to transnittance of this semi transparent 
reflector transmitting in theback side, with transmitting display 
which becomes lost light, in addition utilizesthe light of 
backlight, light of quantity which responds to thereflectivity of 
serri transparent reflector among lights from backlight being 
senitransparent reflector, beingreflected, is because it becomes 
lost light. 

[0010] In addition, conventional two-way display liquid crystal 
display equipment which has touch input panel which 
description aboveis done arranges serri transparent reflector and 
backlight in back side of liquid crystal display element, 
asbecause it is something which arranges touch input panel in 
front surface side of theaforementioned liquid crystal display 
element, display equipment becomes thick, it has problem 
thatthe production cost becomes high. 

[00 1 1] As for this invention, Being something of two-way displ 
ay which does both of indicationwhich utilizes outside light and 
indication which utilizes lightfrom light source being, 
Furthermore as, you measure making thin, can decrease 
production cost it issomething which designates that it offers 
liquid crystal display equipment where it providesthe touch input 
panel for front surface, utilizing outside light and light from 
thelight source at high efficiency, it is possible, to make both of 
theindication which utilizes outside light and indication which 



ISTA's tonvertedKokai(tni), Version 1 .2 (There may be errors in the above translation ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.5 



JP 99110131 Machine Translation - FirstPass 



[00 1 2] 



[0 0 13] w©$A9;f£BI*. n^^^Jffl-rSS^i:, 



[0014] *fc % *s^&o)**«fflr4t*fi. *sa* 

b <D#*««IE* ? <*iKC*fl)«IBff b n y a**ix , w 

«^*CA«r*i:i:tC1ttBfi»*«-eSlt*tLT*JI 
aSfc^OrtllffiKHiWU 1MB* **/<*/Wc*©f*Bi#& 



[0015] rtpfr*, c<D*flass«ia\ ^3t^?jffl-r 



[0 0 16] CtDfctf), C©3Sil»«SBl::J:*lM:, JMtt, 



utilizesthe light from light source bright as object. 
[0012] 

[Means to Solve the Problems] As for liquid crystal display equi 
prreni of this invention, Provides reflecting means of high 
reflectivity for back side to front surface side of theliqirid 
crystal display element which, incident light from front surface 
and incident light from end face radiation doingin respective 
back surface, as incidence it does in aforemsntionedliquid crystal 
display element, it is something which designates that in 
aforementionedback surface emitted light from aforementioned 
liquid crystal display element which incidence is doneit arranges 
touch input panel which possesses light guiding property which 
radiation isdone in front surface, opposes to aforementioned 
end face of this touch input paneland arranges light source as 
feature. 

[0013] As for this liquid crystal display equipment, indication w 
hich utilizes outside light, indication which utilizes light from 
light source, it is something of two-way display which does both. 
When utilizing outside light, In touch panel which is arranged in 
front surface of liquid crystal display element outside lightwhich 
incidence is done transmitting this touch panel from front 
surface, on therear radiation to do, As light incidence does in 
aforementioned liquid crystal display element, after thatbeing 
reflected with reflecting means of surface side, radiation doing in 
thefront surface of liquid crystal display element, in 
aforementioned touch panel incidence doing fronthe rear, 
transmitting this touch panel radiation it does in front surface 
ofthe display equipment. 

[0014] In addition, When utilizing light from light source, Ligh 
t from light source being taken in by aforementioned touch 
panel frorrthe edge surface, being led with aforementioned 
touch panel, as radiation itdoes on rear, that light incidence does 
in liquid crystal display element, beingreflected with 
aforementioned reflecting means, radiation doing in front 
surfaceof liquid crystal display element, in aforementioned 
touch panel incidence doing fromthatrear, transmitting this 
touch panel radiation it does in front surface of thedisplay 
equipment. 

[0015] This liquid crystal display equipment of namely,, when u 
tilizing outside light also whenutilizingtheli^it from light 
source, is something which does reflective display,therefore, 
aforementioned reflecting means incident light may be 
something whichis reflected with high reflectivity. 

[0016] Because of this, according to this liquid crystal display eq 
uipment, because it can utilize atthe efficiency where outside 
ligfrt and light from light source are high, whenindicating 
making use of outside light arri rraking use of light frorrthe 
aforementioned light source when indicating, bright indication 



ISTA's CbnveitedKokai(trri), Version 1 .2 (There may be errors in the above translation ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.6 



JP 99110131 Machine Translation - FirstPass 



[00 17] Lfrts C©;Sa«3FStH4* **«***•© 



[00 18] 

TffJfE& B B B S^m^ 

6HiifEft B B B s^ 

frf 4* y*AA/<*;u£KffiU w©£ y^A*/**^© 

fflr«sst*a^6<D***jffl'r«a*i:©B**iH«< 



[0 0 19] Z<D&W0fcik%7F&W.\Zi$^X % m^vj* 
A*/**;W4, ltffi*&©A*t*i«lliifr&©AI* 
3ti^^H^ti^®lcajStLfIIB*ffi^b©A^^mI®fi 

antr*»ft«t, c®»**»»iBicMi«ir«awft«iBii 



[0020] «HB*y^A*/^*Ju©»*«ii, awtt-et 

<fc<, c©an&fr&&ft**££AiiiftJiftii. me*? 

*<a*U*. C©<k9lcT*itf. ±K£»¥RfcLTK»tt 

\z®titzmm5Ltt&zm^xts ssa»%©tt**©»* 

©Mttt£©ft*tf£It¥R©&lffilc|feoTJl*.&. 



can beacqiired in satisfactory. 

[001 7] Furthermore, As for this liquid crystal display equipment, 
As in front surface side of liquid crystal display element, as 
description above it arranges thetouch input panel which 
possesses light guiding property, opposes to edge surface of this 
touch input paneland because it is something which arranges 
light source, it arranges thesemi transparent reflector and 
backlight in back side of liquid crystal display element and it 
can make thethickness of display equipment entirety thin in 
corrparison with conventional liquid crystal display equipment 
which arrangesthe touch input panel in front surface side, 
production cost can be decreased 

[0018] 

[Entxxliment of Invention] As for liquid crystal display equipm 
ent of this invention, Provides reflecting means of high 
reflectivity for back side to front surface side of theliquid 
crystal display element which, incident ligfrt from front surface 
and incident light fromedge surface in respective back 
surfaceradiation doing, As incidence it does in aforementioned 
liquid crystal display element, in theaforementioned back 
surface emitted light from aforementioned liquid crystal display 
element whichincidence is done touch input panel which 
possesses light guiding property which radiationis done is 
arranged in front surface, Opposing to aforementioned edge 
surface of this touch input panel, it makes bothof indication 
which utilizes outside light by arranging ligjit source, andthe 
indication which utilizes light from light source bright, 
furthermore as thinning is measured, it is something which also 
theproduction cost that tries decreases. 

[0019] In liquid crystal display equipment of this invention, ligji 
tgiride plate which incident light from the for exanple front 
surface and incident light fromedge surface radiation does 
aforementionedtouch input panel, in respective back surface 
and incident light fromaforementionedback surface in front 
surface radiation it does, transparent front surface sheet which 
opposes to front surface of this lightguide plate, transparent 
electrode which opposes mjtually in front surface of 
aforementionedlightguide plate and back surface of 
aforementioned front surface sheet is providedrespectively, 
with it should have consisted, if it makes this kind 
ofconstitution, in touch input panel it is possible to be able to 
give light guiding propertywhich description above is done. 

[0020] Lightguide plate of aforementioned touch input panel is 
good even with transparent sheet,when ligfitguide plate which 
consists of this transparent sheet is used, front surface sheet of 
theaforementioned touch input panel it is desirable possess light- 
scattering property. If it makes this way, making use of mirror 
reflecting body which is superior in thereflective as above- 
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mentioned reflecting means, face of viewer and thephysical 
article or other external shadow of backside appearing in 
reflective surface of reflecting means, there are nottimes which 
are visible, cause intrusion of so-called external shadow. 

[002 1] In addition, if lightgiride plate where lightguide plate of a 
forementioned touch input panel,it possesses light scattering 
property, incident light fromfront surface and incident light 
fronthe edge surface radiation it does in respective back surface 
with dispersivity andthe incident light from aforementioned 
back surface is possible to front surface to bea scattering sheet 
which radiation is done of this scattering sheet consists is used, it 
ispossible to prevent intrusion of aforementioned external 
shadow. 

[0022] Furthermore, it is desirable transritted light as ligfrt of 1 
uninance distribution where thelurrinance of emitted light to 
vertical direction is high in front surface of theaforementioned 
liquid crystal display element regarding liquid crystal display 
equipment of this invention, with theback surface and 
aforementioned reflecting means of aforementioned touch 
input panel, makesthis way, to provide and optical corrponent 
which if radiation.is done theindi cation where front surface 
luminance is high can be acquired 

[0023] 

[Working Example(s)] Figure 1 is cross section of liquid crystal 
display equipment due to Working Exanple of 1 st ofthis 
invention, left side with upper edge side of screen, right side 
isthe bottomedge of screen in figure. As for this liquid crystal 
display equipment, liquid crystal display element 10, touch 
input panel 20 which is arranged in front surface side of this 
liquid crystal display element 10, Opposing to edge surface of 
this touch input panel 20, light source 28 which is arranged, 
consisted of . 

[0024] Aforementioned liquid crystal display element 10 to be r 
eflective type liquid crystal display element of TN(twisted 
nematic) mode, liquid crystal cell 11, Putting between this 
liquid crystal cell 1 1, front side polarizing sheet 18a and 
backside polarizing sheet 18b which arearranged, In backside of 
aforementioned backside polarizing sheet 18b reflector 19 
which is arrangedas reflecting means, has consisted of . 

[0025] Aforementioned liquid crystal cell 1 1 is something of fo 
r example active matrix type, among transparent substrate 
(glass substrate) 1 1 a, 1 1 b ofthe front/back pair, transparent 
pixel electrode 12 of multiple which is arranged into matrix 
state isformed in inside surface of substrate 1 lb of back side, 
alignment film 13b is providedon that. 

[0026] Furthermore, in figure it has abbreviated, but in inside sin- 
face ofthis back side substrate 1 lb, corresponding to each pixel 
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electrode 12 respectively, as it carprovide active element which 
consists of TFT (thin film transistor), gpte line in order 
tosupply g^te signal to TFT of each pixel electrode row, data 
line in order to supply data signal to TFT of each pixel 
electrode colurm, is done metallization, aforementioned each 
pixel electrode 12 is connected tothe TFT which corresponds 
to electrode. 

[0027] On one hand, corresponding to aforementioned each pi 
xel electrode Respectively, color filter 14R,14G,14Bof red, 
green, blue arranging alternately, as it isprovided, transparent 
counterelectrode 15 of one layer film which opposes to all of 
theaforementioned pixel electrode 13 on these color filter 14R, 
14G,14B is formed in inside surface of thesubstrate 1 la of 
front surface side, alignment film 13a is to be provided on that. 
Furthermore , in figure it has abbreviated, but as forthe 
aforementioned color filter 14R,14G,14B it is covered with 
transparent protective film (insulating film), counterelectrode 
15 isformed on aforementioned protective film 

[0028] And, substrate 1 la, 1 lb of aforementioned pair is coimec 
ted, through thesealing material 16 of frame, liquid crystal layer 
17 is provided in region which issurrounded with 
aforementioned sealing material 16 between both substrates 1 la, 
lib. 

[0029] As for molecule of liquid crystal of this liquid crystal laye 
r 17, it is regulated orientation directionin vicinity of both 
substrates 1 la, 1 lb respectively with aforementioned alignment 
film 13a, 13b,twist orientation it has done with specified twist 
angle ( for example almost 90 ° ) in between both substrates 
1 1 a, 1 1 b,the above-mentioned front side polarizing sheet 1 8a 
and backside polarizing sheet 1 8b cross, direction of 
therespective transmission axis almost rmtually or, or nutually 
has been stuck to thefront and back surfaces of liquid crystal cell 
11 almost to parallel. 

[0030] In addition, reflector 19 which is arranged in backside of 
theaforementioned backside polarizing sheet 18b incident light 
is reflector which is reflected withthe high reflectivity, with this 
Working Exanple, most nirror reflection sheet which is 
superior inthe reflective is used 

[0031] Touch input panel 20 which on one hand, is arranged in 
front surface side of theabove-mentioned liquid crystal display 
element 10, incident light fromfront surface and incident light 
fromtheend face radiation doing in respective back surface, as 
incidence it does inthe aforementioned liquid crystal display 
element 10, in aforementioned back surface erritted light 
frorrthe aforementioned liquid crystal display element 10 which 
incidence is done has had light guiding propertywhich radiation 
is done in front surface. 

[0032] Touch input panel 20 which is used with this Working E 
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xarrple, it is something of contact typewhich arranges touch 
input part of rrultiple to which electrode contacts withthe 
touch manipulation into matrix state, lightguide plate 21 which 
incident light from front surface andthe incident light from 
edge surface radiation does in respective back surface andthe 
incident light from aforementioned back surface in front surface 
radiation itdoes, Existence doing g^ip vis-a-vis front surface of 
this ligfrtguide plate 21, front surface sheet 22which opposes, 
front surface of aforementioned ligfrtguide plate 21 and back 
surface of front surface sheet 22 (opposing surface of 
ligfrtguide plate 21)with transparent electrode 23,24 of rrultiple 
which opposes rrutually is providedrespectively, consisted of . 
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[0033] Above-mentioned light-guiding sheet 2 1 in order to beco 
me close in back surface thefront surface from one end facing 
toward other end, is transparent sheet of thewedge which 
inclines, edge surface of one where height among theboth end 
faces is large has become, taking in aspect of light from the 
light source 28 (Below , light source light input edge surface 
you call) with Furthermore , in figure exaggerating inclination 
ofthe front surface of light-guiding sheet 21 , it showed, but tilt 
angle (It confronts back surface angle ), range of thel ° to 
10 °, range of 2 0 to 5 °, furthermore is set to range of 
the3 ° to 4 ° desirably desirably. 

[0034] Above-mentioned front surface sheet 22, it is a transpar 
ent sheet which possesses flexibility, with this Working 
Example transmitted light scattering it does and it uses diffusing 
sheetwhich radiation is done. As for light-scattering property 
of this front surface sheet 22, scattering state of transmitted 
light, imagewhich is indicated by above-mentioned liquid crystal 
display element 10 as been a range whichthe visible it is possible 
with satisfactory vividness, it is set. 

[0035] This front surface sheet 22 is arranged, in front surface s 
ide of aforementioned lightguide plate 21 ,being regulated 
spacing of lightguide plate 2 1 by gpp material 25 of rrultiple 
whichconsists of particulate transparent body which at those 
time lies between with spotted state,parallel with front surface 
of lightguide plate 2 1 , through frame spacer 26 in peripheral 
edge portionjias glued in lightguide plate 21 . 

[0036] In addition, Is provided in front surface of above-mentio 
ned light-guiding sheet 2 1 as for transparent electrode 23of 
rrultiple which, It was formed it parallels to on one hand 
direction (With Figure 1 up/down direction of screen) 
nutuallyparallel strip electrode , transparent electrode 24 of 
rrultiple which is provided in back surface of theabove- 
mentioned front surface sheet 22 strip electrode 23 of 
aforementioned light-guiding sheet 21 side is thestrip electrode 
which parallels to direction (With Figure 1 left and right 
directions of screen) which crosses, portion wherethese 
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electrode 23,24 oppose nutually respectively, electrode 24 of 
this front surface sheet 22 sidecontacting electrode 23 of light- 
guiding sheet 21 side with bending deformation of front surface 
sheet 22, due tothe touch manipulation it has become touch 
input part which becomes on state. Furthermore , 
identification of each touch input part of this touch input 
panelis indicated by liquid crystal display element 10. 

[0037] Furthermore, with this Working Example, in back surfac 
e of above-mentionedtouch input panel 20, prian sheet 27 is 
provided as optical component which radiation is done the 
transmitted light as light of luminance distribution where 
brightness of emitted light to vertical directions high in front 
surface of liquid crystal display element 10. 

[0038] This prism sheet 27, on aspect of one side of transpare 
nt sheet, transverse length of themritiple which parallels to 
lateral direction continuing prism part 27a in lateral directions 
something which it formed mtolly parallel, these prism part 
27arespectively, one side surface being vertical, have had cross 
section shape of theright angle triangle where other sideface 
inclines. 

[0039] Furthermore, array pitch of each prism part 27a of this 
prian sheet 27 almost is equal tothe array pitch of pixel region 
of above-mentioned liquid crystal display element 10, or than 
that issmaller set. With exanple which is shown in Figure 1, 
array pitch of each prismpart 27a,the array pitch of pixel 
region of liquid crystal display element 10 is designated as 1/1.5 
almost. 

[0040] As aforementioned prism sheet 27, it adjusts flat surface 
of opposite side withthe prian forming surface leaning toward 
back surface of lightgtride plate 21 of above-mentionedtouch 
input panel 20, longitudinal direction of each prismpart 27a 
makes parallel with light source ligjrt input edge surface of 
theaforementioned lightgiride plate 21, it is stuck to back 
surface of lightgiride plate 21 perpendicular side faceof each 
prismpart 27a destined for direction of aforementioned light 
source light input edge surface, bythe unshown transparent 
adhesive (It is good even with two-sided adhesive sheet. ) . 

[0041] Furthermore, it forms aforementioned ligjitguide plate 2 
1 and prism sheet 27, with the acrylic resin or other transparent 
material, but as for index of refraction of respective light it is 
desirable tobe same, in addition, as lightgiride plate 21 and prism 
sheet 27 it is desirablein aforementioned adhesive almost to use 
those of same index of refraction 

[0042] This way, if index of refraction of ligjitgiride plate 21 a 
nd prism sheet 27 and theaforementioned adhesive is made 
almost same, from one side of the lightgiride plate 21 and prism 
sheet 27 refraction and reflection and scattering of ligjrtwith 
interface of both for most part can designate light transmission 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.ll 



JP 99110131 Machine Translation 



- FirstPass 



routeto other, as linear route which is not. 



[0 0 4 3] *LT, ±!E*^A*)/<*;U2 0I±, 



[0043] And, above-mentioned touch input panel 20 is arranged 
in front surface side of theabove-mentioned liquid crystal 
display element 10 light source ligjit input edge surface of light- 
guiding sheet 2 1 destined for maininput direction of outside light. 
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[0044] As for liquid crystal display equipment of namely, two-w 
ay display, When utilizing outside light, to in same way as 
conventional reflective liquid crystal display, In order in screen 
to take in outside light mainly from direction whichtilts in 
upper edgp side of screen vis-a-vis vertical direction, directing 
thescreen to direction where bright outside light is acquired, 
because it isused, with this Working Exanple, it has provided 
above-mentioned touch input panel 20, theaforementioned 
ligjit source light input edge surface destined for upper edge side 
of screen which is amain input direction of outside ligjit. 

[0045] Furthermore, this touch input panel 20 in front surface 
(front surface of front side polarizing sheet 18a) of liquid 
crystal display element 1 0 contact or withthe state which 
proximity is done has been supported top of eachprismpart 
27a of prian sheet 27 which is provided on rear in theunshown 
support means, 

[0046] In addition, as for above-mentioned ligjit source 28, stra 
ight tube shape fluorescent lamp 28a of lengthwhich covers 
total length of light source ligjit input edge surface of above- 
rrentioned touch input panel 20, reflector 29 which is 
reflected light which from this fluorescent lamp 28a iserritted in 
periphery destined for aforementioned touch input panel 20, 
have consisted of , aforementioned reflector 29 has formedthe 
ellipse cylinder which possesses exit of light in one side. 

[0047] This ligjit source 28, in side direction of light-giriding she 
et 2 1 of above-mentioned touch input panel 20,opposing to 
light source light input edge anface of touch input panel 20, has 
been arranged exit of theaforementioned reflector 29. 

[0048] This liquid crystal display equipment is something of two 
-way display which does both of theindication which utilizes 
outside ligfrt and indication which utilizesthe light from light 
source 28, aforementioned ligjit source 28 is used, when 
theoutside light of satisfactory brightness is not acquired 

[0049] First, when you explain concerning indication which util 
izes thelight from light source 28, light from light source 28, as 
in Figure 1 shownwith arrow LI , being taken in by light-gliding 
sheet 21 of touch input panel 20 which isarranged in front 
surface side of liquid crystal display element 10 from edge 
surface it is led insidethis light-guiding sheet 2 1 , radiation does in 
back surface of light-guiding sheet 21 and incidencedoes in 
liquid crystal display element 10. 
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[0050] In this case, in aforementioned light-guiding sheet 21 fr 
om light source light input edge surface incidence itdoes light 
from light source 28, with various incident angle, but front 
surfaceof this light-guiding sheet 2 1 is inclined in order to 
become close in back surface fronthe taking in edge side of light 
source light facing toward opposite side. In addition because 
front surface of light-guiding sheet 2 1 and above- 
mentionedfront surface sheet 22 which is arranged in front 
surface side g?p with becomes air layer,from light source light 
input edge surface in light-guiding sheet 2 1 among lights which 
incidence are done,the light which faces to front surface of 
light-guiding sheet 21 front surface of light-guiding sheet 
21 (With portion where transparent electrode 23 is formed 
front surface of this electrode 23. ) with total reflection is 
done with interface of aforementioned air layer,is led to back 
surface direction of light-guiding sheet 2 1 . 

[005 1] In addition, light which faces to back surface of lightguid 
e plate 21 among thelights which do incidence from 
aforementioned light source light input edge surface, light 
which is done total inflection with front surface of 
theaforementioned lightguide plate 2 1 , fromback surface of 
lighlgiride plate 2 1 incidence it does in each prism part 27a of 
theaforementioned prism sheet 27. 

[0052] And, As for aforementioned prism part 27a, above-me 
ntioned way one side surface being vertical, possessing thecross 
section shape of right angle triangle where other sideface 
inclines to be, perpendicular side face is faced in direction of 
ligjit source light input edge surface of above- 
mentionedlightguide plate 21 for sake of, In each prism part 
27a incidence is done as for light which, In inclined plane of 
these prism part 27a confronting, Incidence it does from 
direction (direction of perpendicular side face) to face to 
inclined plane, among thelights, inclined plane of prism part 
27a, in other words vis-a-vis interface ofthe air layer and 
aforementioned inclined plane with liquid crystal display 
element 10 light whichincidence is done, tranarits this interface 
with large (It is close vertically. ) angle incorrparison with 
total reflection angle critical angle , becoming light of direction 
where anglefor perpendicular direction becomes small, 
incidence does in liquid crystal display element 10. 
Transmitting namely, aforementioned prism sheet 27, in liquid 
crystal display element 10 ligjitwhich incidence is done in front 
surface of aforementioned liquid crystal display element 10 
islight of luminance distribution where brightness of light which 
radiation isdone is high in vertical direction 

[0053] Furthermore, With angle which is araller than total refl 
ection angle critical angle vis-a-vis inclined plane ofthe 
aforementioned prianpart 27a incidence is done as for light 
which, total reflection it is done with this inclined plane, but, As 
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for light, Being reflected with front surface of ligfrtguide plate 
21, in other prism part 27aincidence to do, Vis-a-vis inclined 
plane of prisnpart 27a light which incidence is donetransrits 
aforementioned interface with large angle in comparisonwith 
total reflection angle critical angle , becoming ligfit of direction 
where angle for the vertical direction becomes small, in order 
incidence to do in liquid crystal display element 10, themajority 
of lights from light source 28 which is taken in to theabove- 
rrentioned lightgtride plate 21 , incidence does in liquid crystal 
display element 10 without causingjoss. 

[0054] Light which incidence is done is absorbed light of polariz 
ed conponentwhich parallels to absorption axis with front side 
polarizing sheet 18a first in this liquid crystal display element 
10,beconing linearly polarized light of polarizing sheet 
conponentwhich parallels to transmission axis,incidence does 
in liquid crystal cell 11. 

[0055] Light which incidence is done, being absorbed light of th 
eabsorption wavelength region by color filter 14R,14G,14bB, 
as it colors to red, green, blue, it changes polarized light 
stateinto this liquid crystal cell 1 1 with process which transmits 
liquid crystal layer 17 according tothe birefringence, radiation 
does in back surface of liquid crystal cell 11. 

[0056] Incidence it does light which transmitted this liquid cryst 
al cell 11, in the backside polarizing sheet 18b,amongthat 
lights, light of polarized corrponent which parallels to 
thetransrission axis of aforementioned backside polarizing 
sheet 1 8b transmits this backside polarizing sheet 1 8b and 
becomes theimagp light, this imagp light is reflector 19 and it is 
reflected, transmits with theaforementioned backside polarizing 
sheet 18b and liquid crystal cell 1 1 and front side polarizing 
sheet 1 8a and radiation does inthe front surface of liquid crystal 
display element 10. 

[0057] And, In front surface of liquid crystal display element 1 
0 light which radiation is donefurthermore refraction to be done 
in direction which becomes close inthe perpendicular direction 
by above-mentioned prism sheet 27 , brightness of light 
whichradiation is done compared to becoming light of 
luminance distribution whichbecomes high in perpendicular 
direction and in touch input panel 20 incidence doing from 
therear, transmitting this touch input panel 20 in thickness 
direction, scattering being done bythe front surface sheet 22 
radiation it does in front surface of display equipment. 

[0058] When next, you explain concerning indication which uti 
lizes the outside light, this time, as in liquid crystal display 
equipment from front surface in Figure 1 shownwith arrow 12, 
outside light which incidence is done, transmits touch input 
panel 20in thickness direction, fintherrrore transmits prian 
sheet 27 and incidence does inthe liquid crystal display element 
10. 
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[0059] This when, In above-mentioned touch input panel 20 fr 
om front surface incidence is done as forthe outside light which, 
scattering it is done with front surface sheet 22 of this touch 
input panel 20, but, Main input direction (In screen direction 
which tilts in upper edge side of screen vis-a-visthe vertical 
direction )of outside light is direction of taking in edgp side 
ofthe light source light of touch input panel 20, as for above- 
mentioned prism sheet 27, because itis provided perpendicular 
side face of each prism part 27a destined for direction of 
theaforementioned light source light input edge surface, as for 
light which transmitted touch input panel 20,the refraction it is 
done with each prism part 27a of prism sheet 27, light of 
directionwhere angle for vertical direction in front surface of 
liquid crystal display element 10 becomes small, In other words 
becoming light of luminance distribution where brightness of 
thelight which radiation is done is high in perpendicular 
direction, incidence it doesin liquid crystal display element 10. 

[0060] This after, When utilizing light from light source 28 whi 
ch description above isdone, being similar, to be, In liquid 
crystal display element 10 transmitting front side polarizing 
sheet 1 8a, incidence it does light whichincidence is done, in 
liquid crystal cell 1 1 , light of polarized component which 
parallels tothe transmission axis of backside polarizing sheet 
1 8b among lights which radiation are donetransnits this 
backside polarizing sheet 1 8b in back surface of this liquid 
crystal cell 1 1 and becomes image light,this image light is 
reflector 19 and it is reflected, transrits with 
theaforementioned backside polarizing sheet 18b and liquid 
crystal cell 1 1 and front side polarizing sheet 18a and radiation 
does inthe front surface of liquid crystal display element 10. 

[0061] And, in front surface of liquid crystal display element 1 
0 light which radiation is donefiirthermore refraction to be done 
in direction which becomes close inthe perpendicular direction 
by prism sheet 27 , brightness of light which radiation is 
donecompared to becoming light of luminance distribution 
which becomes high in the perpendicular direction and in touch 
input panel 20 incidence doing from rear, transmittingthis 
touch input panel 20 in thickness direction, becoming diffuse 
light radiation it does in thefront surface of display equipment. 

[0062] Namely, above-mentioned liquid crystal display equiprre 
nt, when utilizing outside light also whenutilizing light from 
light source 28, is something which does reflective display, 
therefore, aforementioned reflector 19 incident light maybe 
something whichis reflected with high reflectivity. 

[0063] Because of this, according to this liquid crystal display eq 
iripment, because it can utilize atthe efficiency where outside 
light and light from light source 28 are high, whenindi eating 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:80O430-5727) 



JP 99110131 Machine Translation - FirstPass 



[0 0 6 4] Lfri, c<D« B B H a*8fii*. SEfiSS**! 
**fFcBlctt»r***tt**r4*^^A*"/<*^2 0* 



[0 0 6 5] *fc, ±IES*«'Ctt, OTB*?*Aa/<*JI> 
2 0*, «Fffi3^6(DA»*i:*ffi^ba)A»*it-ftL^*l 

22t, «e*ft«2 i©mffitmEffiBf*>-h2 2a)affi 
ifc**if f *i»t&nfc2iMc»fiir4aMaffi2 3,24 



[0066] ±ES««-ei*, ±B*V*A*/<* 

JU2 0©ttlr>- h 2 2 **«:tkttSr*r LTl> 

^ora^gi(DBti®(3tbW-r§^b, sass^m^ 1 00 

fiSffll^tt, «*M»fl)«^*©»*a)1W»fti:®#f* 



[0 0 6 7] ffircmiB->— h 2 2C03Kffitfctttt. ±Jfc 

Lfccfc^fc. aa*<Dtfc«tti»*<. aaa*** 1 011*0 



making use of outside light and making use of light fronthe 
light source 28 when indicating, bright indication can be acquired 
in the satisfactory. 

[0064] Furthermore, As for this liquid crystal display equipment, 
To front surface side of liquid crystal display element 10, 
incident ligjrt from front surface and incident light from edge 
surface in respective back surfaceradiation doing, Incidence it 
does in aforementioned liquid crystal display element 1 0 as, In 
aforementioned back surface emitted light from aforementioned 
liquid crystal display element lOwhich incidence is done touch 
input panel 20 which possesses light guiding property 
wruchradiation is done is arranged in front surface, Opposing to 
edge surface of this touch input panel 20, because it is 
something whicharranges light source 28, as it arranges 
senitransparent reflector and backlight in theback side of liquid 
crystal display element and it can make thickness of display 
equipment entirety thin incortparison with conventional liquid 
crystal display equipment which arranges touch input panel in 
front surface side, itcan decrease production cost. 

[0065] In addition, lightguide plate 21 which with above-mentio 
ned Working Exarrple, incident lightfrom front surface and 
incident light from edge surface radiation does 
theaforementioned touch input panel 20, in respective back 
surface and incident light from theaforementioned back surface 
in front surface radiation it does, transparent front surface 
sheet 22 which opposes to front surface of this lightguide plate 
2 1 , transparent electrode 23,24 which opposes mutually in 
front surface of aforerrmtionedlightguide plate 21 and back 
surface of aforementioned front surface sheet 22 is 
providedrespectively, Because with it consists, in this touch 
input panel 20 it is possible to be able togi ve light guiding 
property which description above is done. 

[0066] Furthermore, With above-mentioned Working Exarrple, 
front surface sheet 22 of above-mentioned touch input panel 
20 is done diffusing sheet whichpossesses li^it-scattering 
property for sake of, Light which transmitted this touch input 
panel 20 becoming diffuse light, becauseradiation it does in front 
surface of display equipment, making use of rrirror reflection 
sheetwhich is superior in reflective as reflector 19 which is 
arranged in theback side of liquid crystal display element 10, 
face of viewer and physical article or other external shadow of 
backsideappearing in reflective surface of reflector 19, there are 
not times which arevisible, cause intrusion of so-called external 
shadow. 

[0067] Furthermore, as for light-scattering property of aforeme 
ntioned front surface sheet 22, above-mentioned way, 
scattering state of transmitted light, image which isindicated by 
liquid crystal display element 10 as been a range which visible it 
is possiblewith satisfactory vividness, because it is set, light 
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which radiation is donethe scattering being done in front surface 
of liquid crystal display equipment, image of image qualitywhich 
is satisfactory becoming dim extremely is little is observed. 

[0068] Furthermore, With above-mentioned Working Exarrple, 
To with back surface and liquid crystal display element 10 of 
aforementioned touch input panel 20, prism sheet 27 which 
radiation is done is provided in front surface of theliqiid crystal 
display element 10 transmitted light as light of lurrinance 
distribution where brightness of lightwhich radiation is done is 
high in vertical direction for sake of, When utilizing outside 
light also when utilizing light from light source 28, Incidence it 
does in liquid crystal display element 10 with incident light as 
light of theaforementioned lurrinance distribution as, Being 
reflected with reflector 19, in front surface of 
aforenrationedliquid crystal display element 10 radiation is 
done light which, In touch input panel 20 it to be possible that 
incidence it does, therefore, totranarit aforementioned touch 
input panel 20, scattering being done, in front surfaceit makes 
lurrinance distribution of light which radiation it does 
thedistribution where brightness of light which radiation it does 
ishigh in perpendicular direction as light of lurrinance 
distribution where brightness of lightwhich radiation is done 
becomes higher in perpendicular direction, it can acqirirethe 
indication where front surface lurrinance is high 

[0069] In addition, as for above-mentioned liquid crystal display 
equipment, because emitted light it isa light of lurrinance 
distribution where lurrinance of perpendicular direction is high, 
as fordecrease of display contrast which is due to reflection of 
outside light withthe front surface (front surface of front 
surface sheet 22) of touch input panel 20 for most part it is not. 
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[0070] As for namely, outside light, To mainly, In screen incid 
ence it does from direction which tilts in upper edge sideof 
screen vis-a-vis vertical direction for sake of, Are reflected with 
front surface of front side touch input panel 20 as for majority 
of theoutside light which, As in Figure 1 shown with dashed line 
arrow, it faces to oblique direction with thereflection angle 
which responds to incident angle for touch input panel 20, but 
emitted light frorrthe liquid crystal display equipment at time 
of indicating which utilizes outside light and atthe time of 
indicating which utilizes light from light source 28, in thefront 
surface of liquid crystal display element 10 is light of lurrinance 
distribution where brightness of lightwhich radiation is done is 
high ^ vertical direction. 

[0071] And, As for display image of liquid crystal display equip 
ment, Vis-a-vis screen front plane direction , In other words it 
is observed to front surface of liquid crystal display element 10 
from vicinityof vertical direction, but, According to above- 
mentioned liquid crystal display equipment, majority of 
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lightswhich are observed from front plane direction is emitted 
light from liquid crystal display equipment, as forthe reflected 
ligfrt which faces to oblique direction which is reflected with 
front surfaceof touch input panel 20 because it is not visible for 
most part, radiation isdone surface-reflected light which in light 
which is reflected with front surface ofthe touch input panel 20 
superinposition doing liquid crystal display equipment, there 
are not times when thecontrast becomes bad 

[0072] Furthermore, as for above-mentioned liquid crystal displ 
ay equipment, when utilizing the outside light also when utilizing 
light from light source 28, because it issomething which does 
reflective display, degrees of freedom of design of liquid crystal 
display element lObecomes high in corrparison with 
conventional two-way display liquid crystal display equipment, 
can design easily. 

[0073] As for namely, conventional two-way display liquid crys 
tal display equipment, Indication which utilizes outside light 
being reflective display, to be, Indication which utilizes light of 
backlight being transmitting display,being, Utilizes outside light 
in case of reflective display which, incident light from front 
surface side transmitting liquid crystal display equipment, it is 
reflected, light tranaritting aforementioned liquid crystal 
display equipment ag^in, with tranaritting displaywhich utilizes 
light of backlight vis-a-vis to front surface side in 
orderradiation to do, incident light from back side transmitting 
liquid crystal display equipment, inorder radiation to do in front 
surface side, in order difference etc of thedisplayed color which 
it occurs reflective display and due to difference of permeation 
pathof light of transmitting display corrpensation to do, it is 
necessary to design theliquid crystal display equipment. 

[0074] This point, liquid crystal display equipment of above-me 
ntioned Working Example indicationwhich utilizes outside light 
and indication which utilizes lightfrom light source 28 to be 
reflective display, because permeation path of light is samefor 
most part any indication, design of liquid crystal display 
element 10 is easy. 

[0075] Figure 2 is cross section of liquid crystal display equipme 
nt due to Working Example of 2nd ofthis invention, left side 
with upper edge side of screen, right side isthe bottom edge of 
screen in figure. As for liquid crystal display equipment of this 
Working Example, liquid crystal display element 10, reflecting 
means is provided inthe back side of liquid crystal cell 1 1 , it is 
something which is made constitutionwhere arranges polarizing 
sheet 18a in just front surface side of aforementionedliquid 
crystal cell 1 1 , other constitution are same as Working 
Exairple of 1st whichthe description above is done. 

[0076] Furthermore, with this Working Exanple, it designates e 
lectrode (Here pixel electrode ) which isprovided in inside 
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surface of back side substrate 1 lb of liquid crystal cell 1 1 as 
reflecting electrode 12a whichconsists of rrirror surface metal 
filmof high reflectivity, has done to corrbine reflecting means 
tnthis electrode 12a 

[0077] Regarding this liquid crystal display equipment, When uti 
lizing outside light, When utilizing light from light source 28, 
As in Figure 2 shown with arrow LI ,L2, passing with by touch 
input panel 20 andthe prism sheet 27, in liquid crystal display 
element 10 incidence to do, Transmitting aforementioned 
polarizing sheet 18a, light which incidence isdone, transmitting 
color filter 14R,14G,14bB and liquid crystal layer 17 in liquid 
crystal cell 1 1, it ia-eflected with aforementioned reflecting 
electrode 12a, light of polarized component whichparallels to 
transmission axis of aforementioned polarizing sheet 1 8a 
among that li^Ttstrarismtting this polarizing sheet 18a, 
becoming image ligfit, radiation it does in thefront surface of 
liquid crystal display element 10. 

[0078] And, in front surface of liquid crystal display element 1 

0 furthermore refraction being done in thedirection which 
becomes close in perpendicular direction by prism seat 27 , in 
touch input panel 20incidence doing light vdiich radiation is 
done, fromrear,transrritting this touch input panel 20, 
becoming diffuse light radiation it does in thefront surface of 
display equipment. 

[0079] Liquid crystal display equipment of this Working Exanp 
le of namely,, When utilizing outside ligjit also when utilizing 
light from ligfrt source 28,being something which does reflective 
display to be, Therefore, reflecting electrode 12a which is 
provided in inside surface of back side substrate 1 lb ofthe liquid 
crystal cell 1 1 incident light may be something which is 
reflected with highreflectivity, therefore, making use of outside 
li^it, when indicating and makinguse of light from ligfrl source 
28 when indicating, bright indication canbe acquired in 
satisfactory. 

[0080] Furthermore, With this Working Exarrple, liquid crysta 

1 display element 10, Constitution where arranges polarizing 
sheet 18a injust front surface side of the liquid crystal cell 11 it 
has done for sake of, When utilizing outside light also when 
utilizing light fromligfit source 28, Until incident light 
radiation does in equipment front surface, nurrber of times 
which transrritsthe polarizing sheet between, with incident path 
with one time and exit path is justthe one time , therefore, 
absorption of light with polarizing sheet inconparison with 
Working Exarrple of 1st which description above isdone is 
lightened, use efficiency of light is made higher, 
irdicationfurthermore can be made bright. 

[0081] Furthermore, As for liquid crystal display equipment of t 
his Working Exarrple, As those which are used for front surface 
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side of liquid crystal display element 10 with Working Exanple 
ofthe 1st it is something which arranges same touch input panel 
20 but, Aforementioned liquid crystal display element 10 do not 
have backside polarizing sheet, because it has done tocorrbine 
reflective film in this electrode 12a with electrode which in 
addition isprovided in inside surface of back side substrate 1 lb of 
liquid crystal cell 1 1 as reflecting electrode 12a,furthermore 
thickness of equipment entirety is made thin as in corrparison 
withthose of Working Exanple of 1st, production cost can be 
decreased 

[0082] In addition, regarding this Working Example also trans 
nitting touch input panel 20, becausethe light which radiation 
it does scattering it is done in front surfacewith front surface 
sheet (diffusing sheet)22 of this touch input panel 20, 
reflecting means being a mirror reflection electrode 1 2a, there 
are nottimes when it causes intrusion of external shadow. 

[0083] Furthermore, Regarding above-mentioned Working Exa 
mple, because prism sheet 27 is providedwith back surface and 
liquid crystal display element 10 of touch input panel 20, when 
utilizing outside ligjitalso when utilizing light from light source 
28 also as indicationwhere front surface luminance is high can 
be acquired, as with front surface of the touch input panel 20 in 
Figure 2 shown with dashed line arrow, for most part there isnot 
either decrease of display contrast with surface reflection of 
outside light which isreflected 

[0084] Furthermore, with Working Exanple of above-mention 
ed 2nd, electrodewhich is provided in inside surface of back side 
substrate 1 lb of liquid crystal cell 1 1 is designatedas reflecting 
electrode 12a, but it designates aforementioned electrode 12a as 
transparent electrode,is possible to outside surface of back side 
substrate 1 lb to arrange reflector or other reflecting means. 

[0085] In addition, With Working Exanple of first and second 
which description above is done itrrakes light-scattering 
property front surface sheet 22 of touch input panel 20 have 
but, Transmits touch input panel 20 in thickness direction as 
for ligjt which, With g^p material 25 which with ligjtit-giriding 
sheet 21 and front surface sheet 22 lies between withthe spotted 
state because also scattering it is done, if distributed amount of 
thisg^p material 25 is made certain extent many, front surface 
sheet 22 not having had light-scattering property, itdesigpates 
light which radiation is done as diffuse light in front surfaceof 
display equipment with scattering of transmitted light, due to 
aforementioned^^) material 25 it is possible to prevent 
intrusion of external shadow which thedescription above is done. 
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[0086] In addition, as for intrusion of aforementioned external 
shadow, in the reflector 19 or reflecting electrode 12a 
reflectivity by being able to give diffuse reflectioncharacteristic 
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in range which does not decrease excessivelybecause it is 
possible, to prevent, in that case, in touch input panel 20 it 
isnot necessary with light-scattering property. 

[0087] Figure 3 is cross section of liquid crystal display eqiiprre 
nt due to Working Example of 3rd ofthis invention, left side 
upper edge side of screen, right side is thebottomedge of 
screen in figure, liquid crystal display equipment of this 
Working Example to be something which has 2 polarizing 
sheet 18a,18b, the liquid crystal display element 10, liquid 
crystal cell 1, . after that back side polarizing sheet 18b which 
is arranged in surface side, reflector 1 9 which is arranged in 
backside, it consists, It is something which uses front side 
polarizing sheet 18a for front surface sheet of touch input panel 
20 whichis arranged in front surface side of aforementioned 
liquid crystal display element 10. Furthermore , other 
constitution is same as Working Example ofthe 1st which 
description above is done. 

[0088] In this Working Example, front surface sheet of aforem 
entioned touch input panel 20 may constitutewith just front 
side polarizing sheet .1 8a , but as for this front surface sheet, 
laminating diffusing sheet (not shown) inthe for exanple 
aforementioned polarizing sheet 18a, those which made light- 
scattering property have aredesirable. 

[0089] With liquid crystal display equipment of this Working E 
xanple, because front side polarizing sheet 1 8a is a front 
surface of thetouch input panel 20, when utilizing ligjrt from 
light source 28, as in Figure 3 shownwith arrow LI , passing with 
by touch input panel 20 and prism sheet 27, lightwhich 
incidence it does, light polarizing effect due to polarizing sheet 
without receivingto liquid crystal display element 10, incidence 
it does in liquid crystal cell 11. 

[0090] Because of that, when utilizing light from light source 2 
8, ligfrtwhich incidence is done, light absorption of absorption 
wavelength region being done in the liquid crystal cell 1 1 by 
color filter 14R,14G,14bB Just colors to red, green, blue, 
optical change withthe birefringence of liquid crystal layer 17 
without causing, while it is a unpolarized light radiationdoes in 
back surface of liquid crystal cell 1 1. 

[0091] And, this ligjit being absorbed light of polarized compon 
ent which parallelsto absorption axis, with backside polarizing 
sheet 18b becoming linearly polarized light, being reflected 
withthe reflector 19 and transmitting aforementioned backside 
polarizing sheet 18b again in liquid crystal cell 1 1 after that 
incidence it does from surface side. 

[0092] This time, because in liquid crystal cell 1 1 ligjit which in 
cidence is done itis a linearly polarized ligfit, this ligfrt, it 
changes polarized light state according to birefringence ofthe 
liquid crystal layer 17, radiation does in front surface of liquid 
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crystal display element 10. 

[0093] And, in front surface of liquid crystal display element 1 

0 transmitting prian sheet 27, in touch input panel 
20incidence it does light which radiation is done, from rear, 
among that lights, light of polarized conponent which parallels 
to transmission axis ofthe front side polarizing sheet 1 8a which 
is a front surface sheet of aforementioned touch input panel 20 
transmits thispolariztng sheet 18a and becomes image light, 
radiation does in front surface of display equipment. 

[0094] In addition, when utilizing outside light, as in Figure 3 s 
hown with thearrow L2, outside light which incidence is done, 
being absorbed light ofthe polarized conponent which parallels 
to absorption axis, with front side polarizing sheet 18a which is 
afront surface sheet of touch input panel 20 it becomes linearly 
polarized light, that light transmits with theaforementioned 
touch input panel 20 and prism sheet 27 and incidence does in 
liquid crystal display element 10. 

[0095] Because of this, when utilizing outside light, in liquid cr 
ystal display element 10 ligjtfwhich incidence is done, light 
absorption of absorption wavelength region being done with 
theprocess which transmits liquid crystal cell 1 1 by color filter 
14R,14G,14bB , as it colors to thered, green, blue, it changes 
polarized light state according to birefringence of liquid crystal 
layer 1 7, lightof polarized conponent which parallels to 
transmission axis of backside polarizing sheet 1 8b among 
thatlights transmitting this backside polarizing sheet 1 8b, it 
becomes image light. 

[0096] And, this image light is reflected with reflector 19, trans 
nits with theaforementioned backside polarizing sheet 1 8b and 
liquid crystal cell 1 1 and radiation does in front surface ofthe 
liquid crystal display element 10, transmits with prian sheet 27 
and touch input panel 20 and radiation doesin front surface of 
display equipment. 

[0097] Liquid crystal display equipment of this Working Examp 
le of namely,, When utilizing outside light also when utilizing 
light from light source 28,being something which does reflective 
display to be, Therefore, reflector 19 which is prepared for 
liquid crystal display element 10 incident light may besomething 
which is reflected with high reflectivity, therefore, makinguse of 
outside light, when indicating and making use of ligjit from the 
light source 28 when indicating, bright indication can be acquired 
in satisfactory. 

[0098] Furthermore, With this Working Exarrple, liquid crysta 

1 display element 10, Constitution where arranges polarizing 
sheet 1 8b in just back side of the liquid crystal cell 1 1 to do, It 
provides front side polarizing sheet 1 8a in front surface of 
touch input panel 20 as front surface sheet for thesake of, Until 
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incident ligfrt radiation does in equipment front surface, 
tranarits polarizing sheetbetween nurrber of times which, 
When utilizing outside light, it is a 4 times ( front side 
polarizing sheet 18a and backside polarizing sheet 18batatime 
respective second transnissioa ), but, When utilizing light 
from light source 28, in conparison with Working Exairpleof 
1st which backside polarizing sheet 1 8b second and front side 
polarizing sheet 1 8a one timetransnits just, therefore, 
description above it does wtenutilizing light from light source 
21, absorption of light with thepolarizing sheet is lightened, 
indication which utilizes light from the light source 21 
furthermore can be made bright. 

[0099] Furthermore, liquid crystal display equipment of this Wo 
rking Example is something which arranges thetouch input 
panel 20 in front surface side of liquid crystal display element 
10, but liquid crystal display element 10 do not have front side 
polarizing sheet,because front surface sheet of touch input 
panel 20 is designated as front side polarizing sheet 18a, 
furthermorethe thickness of equipment entirety is made thin as 
in conparison with those of theWorking Exanple of 1 st, 
production cost can.be decreased 

[0100] In addition, As for liquid crystal display equipment of thi 
s Working Exanple, It is something which designates front 
surface sheet of touch input panel 20 as front side polarizing 
sheet 18a,but laminating diffiising sheet in aforementioned 
polarizing sheet 1 8a as this front surface sheet, ifit uses those 
which made light-scattering property have, transmitting touch 
input panel 20,because light which radiation it does scattering it 
is done in thefront surface with aforementioned polarizing sheet 
18a, reflecting means being nirror reflection sheet 19, 
thereare not times when it causes intrusion of external shadow. 
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[0101] Furtherrrore, Regarding above-mentioned Working Exa 
nple, because prism sheet 27 is providedwith back surface and 
liquid crystal display element 10 of touch input panel 20, when 
utilizing outside lightalso when utilizing light from light source 
28 also as indicationwhere front surface luminance is high can 
be acquired, as with front surface of the touch input panel 20 in 
Figure 3 shown with dashed line arrow, for most part there isnot 
either decrease of display contrast with surface reflection of 
outside light which ia-eflected 

[0102] Figure 4 is cross section of liquid crystal display equipme 
nt due to Working Exanple of 4th ofthis invention, left side 
with upper edgp side of screen, right side isthe bottom edge of 
screen in figure, liquid crystal display equipment of this 
Working Example in front surface side of liquid crystal display 
element 10, is something whicharranges touch input panel 30 
which uses light-guiding sheet 3 1 which possesses light 
scattering property,other constitution are same as Working 
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Exanple of 1 st which thedescription above is done. 

[0103] Touch input panel 30 which is used with this Working E 
xarrple, it is something of contact typewhich arranges touch 
input part of rrultiple to which electrode contacts withthe 
touch manipulation into matrix state, lightguide plate 3 1 which 
incident light from front surface andthe incident light from 
edge surface radiation does in respective back surface andthe 
incident light from aforementioned back surface in front surface 
radiation itdoes, Existence doing gap vis-a-vis front surface of 
this lightguide plate 31, front surface sheet 32which opposes, 
front surface of aforementioned lightguide plate 3 1 and back 
surface of front surface sheet 32 (opposing surface of 
lightguide plate 31)with it has consisted of transparent electrode 
33,34 of rrultiple which opposes rmtuallyis provided 
respectively. 

[0104] Above-mentioned lightguide plate 31, it is a scattering s 
heet of flat plate which consistsof light scattering pol yrrer, 
incident light fromfront surface and incident light from edge 
surfaceradiation it does in respective back surface with light 
scattering property and radiationdoes incident light from 
aforementioned back surface in front surface. 

[0105] As for plate thickness of this light-guiding sheet 3 1 , tran 
srritting this light-guiding sheet 3 1 in thickness direction,the 
scattering state of scattered light which radiation is done, image 
which isindicated by liquid crystal display element 10 as been a 
range which visible it is possiblewith satisfactory vividness, it is 
set. 

[0106] Consists of namely, aforementioned light scattering pol 
ymer as for lightguide plate 3 1 which, Vis-a-vis incident light 
from whichever direction, while scattering doing theincident 
light, it has light guiding property which it leads, but as for 
extent of thescattering because it corresponds to light guiding 
distance, transmitting this lightguide plate 3 1 inthe thickness 
direction, it can set scattering state of scattered light which 
radiation it does,optionally by selecting plate thickness of 
lightguide plate 31. 

[0107] In addition, as for above-mentioned front surface sheet 
32, it is a flexibility transparent sheet which itdoes not possess 
light-scattering property, as for this front surface sheet 32, in 
front surface side of theaforerrentioned lightguide plate 3 1 , 
being regulated spacing of lightguide plate 3 1 by the^p material 
35 ofrnitiplewruchcor^stsofp^ 
which at those timelies between with spotted state, we are 
arranged parallel with front surfaceof lightguide plate 3 1 , 
through frame spacer 36 in peripheral edge portion, we have 
glued in thelightguide 31 

[0108] In addition, Is provided in front surface of above-rrentio 
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ned ligfrt-guiding sheet 3 1 as for transparent electrode 33of 
miltiple which, It was formed it parallels to on one hand 
direction mutually parallelthe strip electrode , transparent 
electrode 34 of multiple which is provided in back surface of 
front surface sheet 32 thestrip electrode 33 of light-guiding 
sheet 31 side is strip electrode which parallels to direction 
whichcrosses, portion where these electrode 33,34 oppose 
nutually respectively, theelectrode 34 of this front surface 
sheet 32 side contacting electrode 33 of ligfrt-guiding sheet 3 1 
side with thebending deformation of front surface sheet 32, due 
to touch manipulation it has become touch input part 
whichbecomes on state. 

[0109] Furthermore, with this Working Exanple, in back surfac 
e of above-mentionedtouch input panel 30, same prian sheet 
27 as those which are used with Working Exanple of the 1st 
which description above is done is provided as optical 
componentwhich radiation is done in front surface of liquid 
crystal display element 10 transmitted ligfat as ligfrtof 
luminance distribution where brightness of light which radiation 
is done ishigh in vertical direction. 

[01 10] As this prism sheet 27, it adjusts flat surface of opposite 
side with prian forming surfaceleaning toward back surface of 
lightguide plate 3 1 of above-mentioned touch input panel 30, 
the longitudinal direction of each prianpart 27a makes parallel 
with one endface of theaforemsntioned lightguide plate 3 1, it is 
stuck to back surface of lightguide plate 31 perpendicular side 
faceof each prism part 27a destined for direction of 
aforementioned edge surface, bythe unshown transparent 
adhesive (It is good even with two-sided adhesive sheet. ) . 

[0111] Furthermore, As for aforementioned ligfrtguide plate 3 1 
and sticks prism sheet 27 theaforementioned adhesive which, 
Those which possess index of refraction which is close to index 
of refraction of bothof ligjtfguide plate 3 1 and prism sheet 27 
desirable, If adhesive of this kind of index of refraction is used, 
permeation path of light to theother, there is not a refraction 
of light with interface of both forthe most part from one side 
of iigjhtguide plate 3 1 and prism sheet 27, in additionreflection 
and scattering with interface of lightguide plate 31 and prism 
sheet 27 forthe most part it can make linear route which is not. 

[01 12] And, above-mentioned touch input panel 30 is arranged 
in front surface side of liquid crystal display element lOthe one 
endface of lightguide plate 3 1 , in other words edge surface of 
direction whichdirects perpendicular side face of each prian part 
27a of aforementioned prism sheet 27, destinedfor main input 
direction (upper edge side of screen) of outside light, in side 
direction of this touch input panel 30,opposes to edge surface 
of aforementioned lightguide plate 3 1 , same light source 28 
asthose which are used with Working Exanple of 1st is 
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[0113] When display operation of this liquid crystal display equi 
prrent is explained, when utilizing lightfrom light source 28, as 
light from this light source 28 in Figure 4 shows with thearrow 
LI , being taken in by light-guiding sheet 3 1 of touch input 
panel 30 from edge surface, whilerepeating scattering, it is led 
inside this light-guiding sheet 3 1 , radiation does inthe back 
surface of light-guiding sheet 21 and incidence does in liquid 
crystal display element 10. 

[01 14] This when, scattering it does light which is led inside afor 
errentionedlight-gtriding sheet 31 in various direction but, 
Because front surface of aforementioned light-guiding sheet 3 1 
and above-menti onedfront surface sheet 32 which is arranged in 
front surface side gap with becomes air layer,because most front 
surface ofligfo-guiding sheet 31 (With portion where 
transparent electrode 33 is formed front surface of this 
electrode 33. ) with total reflection it is done withthe interface 
of aforementioned air layer, majority of lightswhich were led 
inside light-guiding sheet 3 1 in back surface of light-guiding 
sheet 31 radiationdqes scattered light which faces to front 
surface of light-guiding sheet 3 1 , from entire area. 

[0115] Scattered light which radiation is done, incidence doing i 
n prism sheet 27, therefraction is done in back surface of 
aforementioned lightgtride plate 3 1 by eachprismpart 27a , 
light of direction where angle for vertical direction in front 
surfaceof liquid crystal display element 10 becomes small, In 
other words, becoming ligjit of luminance distribution where 
brightness of theligfrt which radiation is done is high in 
perpendicular direction, incidence it doesin liquid crystal display 
element 10. 

[01 16] In this liquid crystal display element 10 incidence is done 
as for light which, Being absorbed light of polarized corrponent 
which parallels to absorption axis,with front side polarizing 
sheet 1 8a with linearly polarized light of polarizing sheet 
corrponent which parallels to thetransmission axis to become, 
light absorption of absorption wavelength region being done 
with process where lighttransrrits liquid crystal cell 1 1 by color 
filter 14R,14G,14bB , as it colors to red, green, blue, itchangps 
polarized light state according to birefringence of liquid crystal 
layer 17, light of thepolarized component which parallels to 
transmission axis of backside polarizing sheet 18b among that 
lightstransritting this backside polarizing sheet 1 8b, it becomes 
image light. 

[01 17] This imagp ligjit is reflected with reflector 19, transmits 
aforementionedliquid crystal display element 10 and radiation 
does in front surface. And, this ligjit furthermore refraction is 
done in direction whichbecomes close in perpendicular direction 
by prism sheet 27 , brightness of light whichradiation is done 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:80O430-5727) 



P.26 



JP 99110131 Machine Translation - FirstPass 



[oils] ths Mtzmmt&tziZs ftas^ssic 
* otumfr b 0 4 iz^tB l 2 r*^r «»: 5 c: A»r 

XAv-h2 7£2i£LTfc B B B £7F*t : M OlzAStf <5o 



[0 119] ZOkZt* V?\1)'S*)13 O\Z*0 

^i;XA5/-h2 7K*yjBtt**l, M«MR?1 o»« 



[0 12 0] C©fttt, ±aLfcftJK2 8^S>a>*£«fflr 

MM4E1 8a*aiLtitHriM 1KASJU CCDftA 
-tr;n i0^®lcaiWL/-c5t(7) : 5^<DMHijft«i 8b<D3 



[0 12 1] C(DB«*I±* S»*1 9-es»**i, INB* 

1 o£2»LT*<&fliffii::ttM*f s» tit, c 

«*l*CHSr**U SB*«lctMfrft*«)*KJS<J:y»< 
ftofcSSftt^Jttftot* y^A*/<*iU2 01= Alt L 



[0122] rftfrfc, C(7)3ij56^](D^ B B BS^gMt, ttft 

£ fijffl-r * t z $ its 2 8 b © * $ «srr 5 1 * t & 

5*$ftft5t(0T*fey. LfcA<ot, ^AS^SHM Olz 
9ttA»**«l*Klt©S*T?filf*# 

, 3t3S2 8/)Nb05t$fiJfflLTS^ri)i:^t, *fc#lzW4 



corrpared to becomes light of luminance distribution which 
hasbecome high in perpendicular direction and incidence does 
in touch input panel 20, scattenngbeing done by lightguide plate 
3 1 , beconing diffuse light, radiation does in thefront surface of 
display equipment. 

[0118] In addition, when utilizing outside light, as in liquid crys 
tal display equipment from front surfacein Figure 4 shown with 
arrow L2, outside light which incidence is done,transrrits touch 
input panel 30 in thickness direction, furthermore transrits 
prism sheet 27 andincidence does in liquid crystal display 
element 10. 

[01 19] This time, in above-mentioned touch input panel 30 fro 
m front surface scattering beingdone by lightguide plate 3 1 of 
this touch input panel 20, radiation it does outside light 
whichincidence is done, in back surface, but light refraction is 
done bythe prian sheet 27 , in front surface of liquid crystal 
display element 10 becomes light of luminance distribution 
wherethe brightness of light which radiation is done is high in 
vertical directionand incidence does in liquid crystal display 
element 10. 

[0120] After this, when utilizing light from light source 28 whic 
h thedescription above is done, it is similar, in liquid crystal 
display element 1 0 transrrittingthe front side polarizing sheet 
18a, incidence it does light which incidence is done, in theliqirid 
crystal cell 1 1 , light of polarized component which parallels to 
transmission axis of backside polarizing sheet 18bamong lights 
which radiation are done transmits this backside polarizing sheet 
18b in theback surface of this liquid crystal cell 1 1 and becomes 
imagp light. 

[0121] This image light is reflected with reflector 19, transmits 
aforementionedliquid crystal display element 10 and radiation 
does in front surface. And, this light furthermore refraction is 
done in direction whichbecomes close in perpendicular direction 
by prism sheet 27 , brightness of light whichradiation is done 
compared to becomes light of luminance distribution which 
hasbecome high in perpendicular direction and incidence does 
in touch input panel 20, scatteringbeing done by lightguide plate 
3 1 , becoming diffuse light, radiation does in thefront surface of 
display equipment. 

[0122] liquid crystal display equipment of this Working Examp 
le of namely,, When utilizing outside light also when utilizing 
light from light source 28,being something which does reflective 
display to be, Therefore, reflector 19 which is prepared for 
liquid crystal display element 10 incident light may besomething 
which is reflected with extent of high reflection,therefore, 
making use of outside light, when indicating and making use 
ofthe light from light source 28 when indicating, bright 
indication can beacquired in satisfactory. 
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[0123] In addition, As for liquid crystal display equipment of thi 
s Working Example, lightguide plate 3 1 of above-mentioned 
touch input panel 30, scattering sheet which consists of light 
scattering polymer to do, incident light from front surface and 
incident light from edge surface radiation itdoes in respective 
back surface with dispersivity and radiation in order todo, it 
does incident light from aforementioned back surface in front 
surface forthe sake of, Tranaritting touch input panel 30, 
scattering doing light which radiation itdoes in front surface 
with aforementioned lightguide plate 31 , therefore, reflecting 
meansis surface reflection sheet 19, it causes intrusion of 
external shadow there are not timeswhich radiation it is possible 
in front surface of display equipment as diffuse ligfrt,to do. 

[0124] Furthermore, As for light scattering property of aforem 
entioned light-guiding sheet 3 1 , above-mentioned way, 
tranaritting light-guiding sheet 31 in thickness direction,the 
scattering state of scattered light which radiation is done, image 
which isindicated by liquid crystal display element 10 as been a 
range which visible it is possiblewith satisfactory vividness, 
because it is set, light which radiation is donethe scattering being 
done in front surface of liquid crystal display equipment, image 
of image qualitywhich is satisfactory becoming dim extremely is 
little is observed 

[0125] Furthermore, Regarding above-mentioned Working Exa 
nple, because prism sheet 27 is providedwith back surface and 
liquid crystal display element 10 of touch input panel 30, when 
utilizing outside lightalso when utilizing light from light source 
28 also as indicationwhere front surface luminance is high can 
be acquired, as with front surface of the touch input panel 30 in 
Figure 4 shown with dashed line arrow, for most part there isnot 
either decrease of display contrast with surface reflection of 
outside light which isreflected 

[0126] Furthermore, liquid crystal display equipment of Workin 
g Example of above-mentioned 4th asthe polarizing sheet 1 8a, 
1 8b is arranged respectively in front surface side and back side 
of the liquid crystal cell 1 1 as liquid crystal display element 10, 
used those which arrange deflector 19 in backside ofthe 
backside polarizing sheet 18b, but this liquid crystal display 
element 1 0 after that provides reflecting means forthe surface 
side (inside surface or outside surface of back side substrate 
I lb), is possible to be something where arranges polarizing sheet 
18ainjust front surface side . 

[0127] Furthermore, aforementioned liquid crystal display elem 
ent 10 does not have front side polarizing sheet 18a, is 
goodeven with constitution ones which arrange polarizing sheet 
18b and reflector 19inthebacksideof liquid crystal cell 11, in 
that case, front surface sheet 32 of touch input panel 30 as 
thefront side polarizing sheet 1 8a should have been designated 
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[0128] In addition, touch input panel 20,30 which is used with 
Working Exanple of 1 st to 4th whichthe description above is 
done is something of contact type which arrangesthe touch 
input part to which electrode contacts with touch manipulation 
into matrix state,but this touch irput panel may be something 
of capacitative type which arranges touch input partwhere 
capacity between electrode changes with touch manipulation 
into thenntrix state. 

[0129] Furthermore, with Working Exanple of above-mention 
ed 1st to 4th, pri an sheet 27was used as optical component in 
order radiation to do in front surface of theliquid crystal display 
element .10 transmitted light as light of luminance distribution 
where brightness of lightwhich radiation is done is high in 
vertical direction, but as for this optical corrponent 5 continuing 
condenser lens part of nxdtiple which consists of for exanple 
cylindrical lens in thelateral direction, lens sheet which it 
formed nutually parallel and Being vertical to plate surface, it 
shows dispersivity vis-a-vis lightwhich incidence it does with 
incident angle of angular range which above thespecified angle 
tilts vis-a-vis surface which parallels to specificdirection vis-a- 
vis light which incidence is done with incident angle ofthe 
angular range which is smaller than aforementioned specified 
angle making use ofthe scattering sheet which possesses 
directional dispersivity which for most part does notshow 
dispersivity it is good 

[0130] Furthermore, if with of back surface of touch input pan 
el 20 and reflecting means of liquid crystal display element lOit 
is, with liquid crystal cell 1 1 and front side polarizing sheet 18a, 
with liquid crystal cell 1 1 and backside polarizing sheet 1 8b, orit 
is possible to arrange aforementioned optical component, with 
backside polarizing sheet 18b andthe reflecting means, in 
addition, when designating front surface luminance of 
indicationexcessively as problem, to abbreviate aforementioned 
optical component it ispossible. 

[0131] In addition, with liquid crystal display equipment of abov 
e-mentioned each Working Exanple, thosewhich use 
fluorescent lanp 28a of straight tube shape as light source 28 
which is arranged in theside direction of touch input panel 20, 
30, are used, but light source LED (light emitting diode) of for 
exanple miltiple maybe something which uses LED array etc 
which lines up. 

[01 32] Furthermore, liquid crystal display element 10 which is u 
sed with above-mentioned eachWorking Exanple is something 
of active matrix type, liquid crystal display equipment of STN 
(supertwisted nematic) system, but thisliquid crystal display 
element 10 may be something of sinple matrix type, 
furthermore as for thisinvention, not just those of TN system, 
liquid crystal molecule of liquid crystal display element withthe 
twist angle of 180 ° to 270 0 twist orientation does and, 
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Without using color filter making use of birefringent effect of 
liquid crystal it canapply to also liquid crystal display equipment 
etc of birefringent effect system which obtains indicationwhich 
is colored 

[0133] 

[Effects of the Invention] As for liquid crystal display eqiripmen 
t of this invention, Provides reflecting means of high 
reflectivity for back side to front surface side of theliquid 
crystal display element which, incident light from front surface 
and incident light from edge surface radiation doingin respective 
back surface, incidence it does in aforementioned liquid crystal 
display elementas, In aforementioned back surface emitted light 
from aforementioned liquid crystal display elementwhich 
incidence is done touch input panel which possesses light guiding 
property whichradiation is done is arranged in front surface, 
Opposing to aforementioned edge surface of this touch input 
panel, because it issorrething which arranges light source, 
furthermore although, provides thetouch input panel for front 
surface being something which it is possible, to make theboth of 
indication which utilizes outside light and indicationwhich 
utilizes light from light source bright, as you measure the 
thinning, it can decrease also production cost. 

[0134] In liquid crystal display equipment of this invention, ligh 
tgtride plate which incident light from the for example front 
surface and incident light from edge surface radiation does 
aforementionedtouch input panel, in respective back surface 
and incident light fromaforementionedback surface in front 
surface radiation it does, transparent front surface sheet which 
opposes to front surface of this lightguide plate, transparent 
electrode which opposes rmtually in front surface of 
aforementionedligjlguide plate and back surface of 
aforementioned front surface sheet is providedrespecti vely, it 
should have consisted, If it makes this kind of constitution, in 
touch input panel it is possible tobe able to give light guiding 
property which description above is done. 

[0135] In addition, when transparent sheet is used for ligjit-guidi 
ng sheet of theaforementioned touch input panel, if front 
surface sheet of aforementioned touch input panel possessthe 
light-scattering property, making use of mirror reflecting body 
which is superior in reflective asthe above-mentioned reflecting 
means, there are not times when intrusion of the external 
shadow is caused 

[0136] In addition, if in lightguide plate of aforementioned touc 
h input panel, it possessesthe light scattering property, incident 
light from front surface and incident light from edge 
surfaceradiation it does in respective back surface with 
dispersivity and incident lightfrom aforementioned back 
surface it uses scattering sheet which radiation isdone for front 
surface, it is possible to prevent intrusion of theaforementioned 
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external shadow. 

[0137] Furthermore, in liquid crystal display equipment of this i 
nvention, if with bade surface and theaforementioned reflecting 
means of aforementioned touch input panel, optical 
component whichradiation is done is provided in front surface 
of aforementioned liquid crystal display elementthe transmitted 
light as light of luminance distribution which luminance of light 
whichradiation is done is high in vertical direction, indication 
where front surface luninanceis high can be acquired 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Qoss section of liquid crystal display equipment due t 
o Working Example of 1st of tiiisinvention. 

[Figure 2] Qoss section of liquid crystal display equipment due t 
o Working Example of 2nd of thisinventioa 

[Figure 3] Qoss section of liquid crystal display equipment due t 
o Working Example of 3rd of thisinventioa 

[Figure 4] Qoss section of liquid crystal display equipment due t 
o Working Example of 4th of thisinventioa 

[Explanation of Reference Signs in Drawing?] 

10... liquid crystal display element 

11... liquid crystal cell 

12,13... transparent electrode 

12a.. reflecting electrode 

17... liquid crystal layer 

1 8a.. front side polarizing sheet 

18b... backside polarizing sheet 

19... reflector 

20... touch input panel 

21... light-guiding sheet (transparent sheet) 

22... front surface sheet (diffusing sheet) 

23,24... transparent electrode 

27... prism sheet (optical component) 
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28... light source 

30.. . touch input panel 

31 ... ligfo-giridirig sheet (scattering plate) 

32... facing sheet 

33,34... transparent electrode 
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[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[H4] [Figure 4] 
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